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Irrfrocluetlon 

tenp«at«>res of ewproxfaiatdy^c ^ ^ stm woik at 

Technical problem 



Solution 



affected by this action. For mstancR Kv awit^I ^ *® «b not 

20 and nojwjondncti^ ^ ^ ^a^^lT^ inatohmg between the conductive 

forces, Fuiaermore. SaU riTe S - L^wf^ '"sensitivo to giavitational 

becai«esoxnesateSx^\SfsofeSLlfteS?^^^^ at low temper^, or 
a H<pid may gwe rise to a cCTi^fra^^ 
25 water increases when KCl is added. ATaS&a^Wri,^^'^^ leftactive index of 
liquid and the non^duotivrSSMd^^^tlt^^T '^^^^^ce betwreen tWs 

optical powerrangeof an electrowotting lens. nndesirabte decrease in 



^roxSely^0oc.Thefteo«S fr^3 fiee^ point depression to 

saUinniolesJfionsperldlogr^fliS^^eS^*^^^ 

freezmspom4^aressbm constant and m mod c^naeJaHonc^^fZS^ 
In table (1) some fieez^ pdnt depression constants are fiiven: 
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Solvent 


Foninila 


Meitmg 
Poixxt 




Cm Ivi -AU 


Water 


H2O 


0.000 


1.858 


10.8 


Acetic a^d 


HC2H3O2 


16.60 


3,59 


10.2 


Benzene 


C(sH6 


5.455 


5.065 


5.0 


Camphor 


C10H16O 


179.5 


40 


5.0 


C5yclohexaae 


CdHu 


6.55 


20.0 


1.3 



Table (1): Pteeamg point depression constauts for selected licitiids 

Note ibat la table 1 o„ iB fee molar concwittalion of tbe ions m the solution to obtain a 
SSiTpokTbelow -20-C. Since eacli salt moleoide gives rise to at least Wo icms. &e 
SSnt of salt dissolved in the fiquid is smaller than by^leas^ a fi^ of t^O. 
instance fbrI4C15.4Misie(imred to lowerfhBtoe2at«ponrtofwa^ C. 

(i\ To iceeo the refiaotive index low for the conductive Uquid, the ions shoTild have a low 
Sl^^St SXas lifhhnn, ammonium and fluor. However, some fluorine salts, e g. 
Sll^FlSn^rt^e fee deairk fteezing pohit depression. Chloiine salts, such as LiCl. 

are a good alternative. . i ^ia.. 

Preferably, the atomio weight of fee atoms should be below 40 u. 

(Z\ For inverted lenses (the conducting Hquld has a higgler reftactive ind^ J^^^ ^ 
SlSf^^SSi ixwever, an increase in the reftactive index of fee oonduetmg h^d is 
S^^teSsSSSSice CS2WO4 in water gives n-1.482. When combmed with a tow 
S'vf^^Srducting liquid, e.g. silicon oil, n-1.37, a l«as w,fe considerable 
optical power can be made. 

(4) To allow density matching wife the notwjonduotive Kquid tiie same applies as wife mailc 
(2) 

^S^if a conducting solution wife a freezing point below -20-C is a solution of 5.4 m 
UCl in water. 
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solutions wife ^propriate amounts of dissolved salts can be used m 
^'^'SS^nf iSSts to pS^ar electfowetting lenses, di^hmgms, gratings, filter, 
f iSl?r^^nples of S elements have been disclosed m 

-T«^r^atr^aSSn^ffi03/00222 ^H-NL020163), European patent 
"^"^^^ «f ^OT8939 2 ffH.NL020947), no. 02080387.0 (PH-NIX)212S1) and no. 
SS?? ffH-Kul^. t£ elements particutoly suitable for use in devices 
i £w siti«*iona, e.g. in mobUe phones, optical scamung devices ox 
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Clainis: 

1 An optical dement comprising a fluid chamber inclodioe a &st body of a first fluid 
and a second body of a second fluid, the two bodies beteg separated by a meniscus, Che 

5 position and/or shape of which is electrically controllable, the first fluid being electrically 
conductaig and flie second fluid being electrically non-condnoting, characterized in that the 
first fluid comprises a dissolved salt fisr lowering the fieezang point of (he fiis* fluid. 

2 An optical element accotding to Claim 1, wherein the salt is a Basalt 

3 An optical clemfint according to Claim 2, wherein fl^ 
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